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subfactor Longo canonical endomorphism .
1( $[\mathrm{L}$ , Theorem 5.1], $[\mathrm{M}$ , Theorem 2.3]) N $\mathrm{I}\mathrm{I}_{1}$ factor, NXN index
N-N bimodule . coisometric intertwiner .
$S(T^{*}\otimes 1)=s(1\otimes T*)=\lambda^{-1/}2$ , $\lambda>0$ ,
$S(S\otimes- 1)=S(1\otimes S)$ ,
$S^{*}S=(s\otimes 1)(1\otimes S*)$ .
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$\dim \mathrm{H}\mathrm{o}\mathrm{m}(_{N}X_{X,NN}N)=1,$ $\dim_{N}x=\dim X_{N}$ .
N $\mathrm{I}\mathrm{I}_{1}\mathrm{f}\mathrm{a}\mathrm{C}\mathrm{t}\mathrm{o}\mathrm{r}$ M NMN\cong NXN) $[M:N]=\lambda$ .
M , $M_{1}:=\mathrm{E}\mathrm{n}\mathrm{d}(AX)^{\circ}\mathrm{p}\mathrm{p}$ ‘ $x\in M_{1}$ $E(x):=$
$S(1\otimes x)S^{*}$ , $M:=E(M_{1})$ , .
, $M$ T , $S$
intertwiner .
, Longo-Rehren type . Longo-Rehren canonical
endomorphism , II1 subfactor 1
.
$N\subset M\text{ }$ index , depth $\mathrm{I}\mathrm{I}_{1}$ subfactor . $\triangle$
.
$\triangle:=$ { $z_{iM}| \text{ _{}MiM},Z\prec\frac{MM\otimes_{N}M\otimes_{M}\cdots\otimes_{NM}M}{2n},$ $n$ }
. $MZ\mathit{0}M:=MM_{M}$ . $MZ_{iM}$ $M^{\mathrm{o}\mathrm{p}\mathrm{p}_{-}}M^{\circ \mathrm{p}\mathrm{P}}$ bimodule $M^{\circ \mathrm{p}\mathrm{p}}z_{i^{\circ}}M^{\circ}\mathrm{p}\mathrm{p}$
. $A:=M\otimes M\mathrm{o}\mathrm{p}\mathrm{p},B_{i}A,iA:=A(zi\otimes^{z_{i}^{0})}A$ , ( $\otimes$ Hilbert
) $AXA:=\oplus_{iA}B_{i},iA$ A-A bimodule . $[\mathrm{L}\mathrm{R}$ ,
Proposition 4.10] .
2 $A$ $\mathrm{I}\mathrm{I}_{1}\mathrm{f}\mathrm{a}\mathrm{C}\mathrm{t}\mathrm{o}\mathrm{r}$ B , $ABAA\cong X_{A}$ .
, 1 intertwiner .
$\{\mathrm{y}_{j}^{\mathrm{e}_{k}}\}^{N}e=^{J}\dot 1k$ $\mathrm{H}\mathrm{o}\mathrm{m}(_{M}Z_{i}\otimes_{MjM}ZM, MZ_{k})$ ,
. $N_{ij}^{k}:=\dim \mathrm{H}\mathrm{o}\mathrm{m}(_{M}Z_{i}\otimes_{MjMkM}zM,z)$ ,
$MZ_{kM}$ , $d(i)$ MZiM index , J $\mathrm{H}\mathrm{o}\mathrm{m}(MZ_{i}\otimes_{M}z_{jM,M}Z_{k}M)$
$\mathrm{H}\mathrm{o}\mathrm{m}$ $(_{M^{\circ \mathrm{p}}\mathrm{p}}Z_{i}^{\mathrm{o}}\otimes_{M^{\circ \mathrm{p}}\mathrm{p}}z_{j}^{0_{M^{\text{ }}\mathrm{P}}}\mathrm{p} , M^{\circ \mathrm{p}\mathrm{P}}Z_{k}^{\mathrm{o}}M^{\circ}\mathrm{p}\mathrm{p})$ conjugate linear map .
$\tilde{V}_{ijk}\in \mathrm{H}\mathrm{o}\mathrm{m}(AB_{i,i}\otimes_{A}B_{j,j,A}AB_{k,kA})$ . $T_{i}\in \mathrm{H}\mathrm{o}\mathrm{m}(AX_{AA},B_{i,iA})$ ,
coisometry ,
$S:= \lambda^{-}1/2\sum_{ki,j},T*k\tilde{V}ijk(\tau i\otimes 1)(1\otimes T_{j})$
, $\tau_{\mathit{0}}$ S 1 intertwiner [LR, Proposition 4.10]




3( $[\mathrm{M}$ , Theorem 34]) $N\subset M\text{ }$ index , depth AFD $\mathrm{I}\mathrm{I}_{1}$ subfactor
. , 2 subfactor asymptotic inclusion .
[$\mathrm{L}\mathrm{R}|$ , Longo Rehren , asymptotic inclusion
, asymptotic inclusion
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. ,
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, [O], [EK] bimodule graphic expression .
$A\subset B$ 2 , $A\subset M_{\infty}$ asymptotic inclusion , bimodule
ABA $\cong_{A}M_{\infty A}$ , asymptotic inclusion 1
ck $\text{ }\tilde{S}\in \mathrm{H}\circ \mathrm{m}(AM_{\infty}\otimes_{A}M_{\infty A,AA}M\infty)$
, $\tilde{S}$ graphic expression .
, $\tilde{S}\in \mathrm{H}\mathrm{o}\mathrm{m}(_{A}M_{\infty}\otimes_{A}M_{\infty A,A}M_{\infty}A)$ , $\langle$ $M_{\infty},$ $e_{A})$ $M_{\infty}$
conditional expectation ,
$S:x\otimes Ayarrow\lambda^{-1/\mathit{2}}xy$




, 1 , 2 .
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2, $\tilde{V}_{ijk}$ , .
$V_{ijk}^{e}$ , $J(V_{ijk}^{e})$ , ,
coisometry , , coisometry , $\sqrt{\frac{d(k)}{d(i)d(j)}}$
coisometry . 3 .
$\dot{i}\mathrm{J}$
$\text{ \sqrt{\frac{d(k)}{d(i)d(j)}}$ E $\langle$ .
$\mathrm{H}\mathrm{o}\mathrm{m}(_{M}Z_{i}\otimes_{M}ZjM, Mz_{k}M)$ $T$ , T’ ,
$\langle T, T’\rangle=TT’*$
4
, – . End $(_{M}Z_{i}\otimes_{M}Z_{jM})$
$\mathrm{t}\mathrm{r}\mathrm{a}\mathrm{c}\mathrm{e}tr$
$\langle T, T’\rangle J=tr(\tau^{\prime*}\tau)$
. 2
$tr( \tau’*\tau)=\frac{d(k)}{d(i)d(j)}TT’*$
. , 3 .
3 , coisometry , $V_{ijk}^{e}$ , $J(V_{ijk}^{e})$ ,
$\text{ }\tilde{V}ijk$ . $S,\tilde{S}$ \Pi -k] b , $\mathrm{L}\circ \mathrm{n}\mathrm{g}_{\circ}$ Rehren
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